Wilson disease is a rare autosomal recessive disorder in which an elevated level of copper accumulates in the liver and other organs, which can eventually result in serious harm to the nervous system, kidneys, and eyes[@B1],[@B2]. Wilson disease is present at birth but symptoms generally take years to appear, usually between the ages of four and late teens. Symptoms include abdominal pain and jaundice. It is most common in people of Eastern European and Southern Italian descent. Since Warnock (1952) first reported osteoporosis and spontaneous fractures in a patient with Wilson disease, various osteoarticular lesions related to the condition have been described[@B3]. We report a 17-year-old man with Wilson disease, who had a complaint of knee pain. To our knowledge, this is a first report on the magnetic resonance imaging (MRI) of multiple and symmetric osteochondritis dissecans (OCDs) of both knees in a patient with Wilson disease.

Case Report
===========

A 17-year-old man visited our orthopedic department with an acute attack of the left knee pain that had begun 2 days previously. The patient had experienced discomfort in both knees for the previous 7 months. A physical examination revealed diffuse swelling and tenderness of the left knee and motion limitation due to pain. Positive Wilson sign was evident and there seemed no other joint involvement but the both knees.

The patient had no record of previous medical history or family history of other diseases.

Plain radiography was performed, which revealed symmetrical multiple OCD on femoral condyles of both knees ([Fig. 1](#F1){ref-type="fig"}). Further evaluation was warranted for the unusual presentation of the disease. The patient was admitted and had a routine laboratory test prior to admission and it was his first time to take laboratory tests. His laboratory tests showed thrombocytopenia platelet count of 83×10^3^/µL, prolonged prothrombin (PT)/activated partial prothrombin time (aPTT) of 14.7/45.3 sec. Further lab tests were carried out, and revealed deficit of coagulation factors V, XI, and XII (all 44%; normal range, 60% to 140%). Abdominal ultrasound revealed cirrhotic morphologic changes of the liver and splenomegaly. A suspicion of Wilson disease led to more additional laboratory tests for confirmation, which showed low ceruloplasmin (\<4 mg/dL; normal range, 16.2 to 35.6 mg/dL), low serum copper (43 µg/dL; normal range, 70 to 145 µg/dL), and high urine copper (383 µg/dL: normal range, 15 to 60 µg/dL). Ophthalmologic examination showed Keyser-Fleischer rings in both corneas.

He was diagnosed with Wilson disease. Examinations of other commonly involved joints affected by Wilson disease, such as spine, hip, and wrists, were done and showed normal findings, and bone mineral density study also revealed normal values.

An MRI scan of the knee was performed to evaluate OCD lesions for its stage and treatment plans and to evaluate ligamentous or meniscal injury, if any. The MRI scan revealed characteristic bilateral symmetric OCD on both knees and symmetric detached OCD on the medial condyle of the bilateral femurs. Subchondral cysts were also seen on the medial femoral condyle of both knees and the trochlear dysplasia was observed in both femurs ([Figs. 2](#F2){ref-type="fig"}-[4](#F4){ref-type="fig"}).

Arthroscopic debridement was performed for treatment of OCD.

Arthroscopic findings revealed OCD lesions on both medial and lateral femoral condyles, which were not apparently unstable at first under direct arthroscopic visualization. Using an arthroscopic probe, the medial femoral condyle lesion was found at the inferocentral portion of the medial femoral condyle; the lesion was unstable and already in a detached state ([Fig. 5](#F5){ref-type="fig"}). The detached fragment too fragile to fixate was excised, and curettage and multiple drilling were performed subsequently ([Fig. 6](#F6){ref-type="fig"}). The lesion on the lateral femoral condyle, also located at the inferocentral aspect, was stable and undetached, and was left untouched with the expectation of spontaneous healing ([Fig. 7](#F7){ref-type="fig"}).

Microscopically, the section revealed articular cartilage with secondary calcification and synovial tissue ([Figs. 8](#F8){ref-type="fig"}, [9](#F9){ref-type="fig"}).

After the arthroscopic treatment, the symptoms slowly diminished and at the 2-month postoperative follow-up, the patient was pain free with full range of motion of the knee. Ever since the diagnosis of the Wilson disease, the patient was on chelation therapy and had no recurrence of knee joint pain within the total 6 months of follow-up period.

Discussion
==========

Hepatolenticular degeneration is a rare inborn disease of defective copper metabolism and is inherited as an autosomal recessive trait[@B1].

The pathogenesis of abnormal copper retention is unclear. One possibility is increased intestinal absorption of copper in patients with Wilson disease. However, studies with 64Cu and 67Cu isotopes showed decreased copper excretion from the bile duct, supporting the view that abnormal copper metabolism is not due to increased absorption. The disease is commonly diagnosed in patients with a liver disease, aged 5 to 40 years, with a decreased serum ceruloplasmin (\<20 mg/dL) and detectable Kayser-Fleischer rings, and Wilson disease.

Osteoarticular changes related to Wilson disease that have been reported previously comprise bone changes including osteoporosis and osteomalacia, and degenerative changes of the articular bone and cartilage that occur mainly in small joints. Radiographic changes include marginal bone fragments, osteoarthritis incompatible with age, calcification of the joint capsule or tendon insertion, articular sclerosis and subarticular cysts, and osteochondrosis[@B4]-[@B7]. Although all these findings may not be present in every patient, if these findings are observed in the small joints of the hands and wrists, clinicians should be alerted to the possibility of this rare disease.

The mechanism of these bone and joint changes is unknown. A clinical and laboratory study involving 40 Chinese patients[@B8] suggested the involvement of two important factors. First, the high incidence of osteoporosis and occasional rickets is probably secondary to marked hyperphosphaturia and resultant hypophophatemia. The second factor is chronic trauma. Patients with Wilson disease are clumsy and more likely to sustain trauma, and underlying demineralization makes them more prone to develop deformities. However, this hypothesis has not been confirmed in other movement disorders[@B9],[@B10], and there is no correlation between severity of neurologic impairment and arthropathy[@B2]. An additional factor is that renal tubular acidosis may itself contribute to osteomalacia.

In one report, arthropathy became milder secondary to earlier diagnosis of the disease and more intensive chelation therapy[@B2],[@B9]. The authors also demonstrated copper in the cartilage and synovium in patients with Wilson disease. So the arthropathy of Wilson disease may be caused by copper deposition in joints, with tissue damage mediated by oxygen-derived free radicals[@B2],[@B9].

Radiographic changes of knee joint include degenerative changes, OCD, erosion of lateral borders of patellae, and appearances resembling Sudeck\'s atrophy[@B3]. OCD of the knee has been previously reported in only one study[@B3]. In this prior study, three patients among 32 with Wilson disease demonstrated OCD of the knee. However, details of this condition were not provided, and it appeared as a solitary lesion in one figure. Our case featured multiple OCDs in both knees that could be analyzed using MRI.

MRI revealed that the OCDs were multiple and symmetric on both femoral condyles of both knees; one OCD was detached and displaced from the medial femoral condyle of both knees, which was symmetric and a very unique finding. Subchondral cysts were also evident in the medial femoral condyles of both knees. In general, OCD usually occurs in the lateral aspect of the medial femoral condyle in the general population. This case and the previously reviewed cases in the literatures demonstrate OCDs in the inferocentral portion of the condyles.

The limitation of this study is that the mechanism of association of OCDs with Wilson disease was not identified.

The cases involving Wilson disease show a connection between the disease and the osteoarticular manifestations. OCD is a disease whose pathogenesis has not been clearly revealed. These rare findings of multiple OCDs in the inferocentral portion of both femoral condyles in patient with Wilson disease may provide useful information for understanding the true nature of OCD lesions in the future.
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![A 17-year-old man with Wilson disease who had a complaint of abrupt onset of knee pain. Plain knee anteroposterior view shows multiple, symmetric osteochondritis dissecans on the medial and lateral femoral condyles of both knees.](ksrr-25-225-g001){#F1}

![T2-weighted image with fat saturation coronal images of both knees showed multiple, symmetric osteochondritis dissecans (OCD) (arrows) of both knees, detached OCD (long arrows) was found on the medial femoral condyle symmetrically on both knees.](ksrr-25-225-g002){#F2}

![T2-weighted image with fat saturation coronal images of both knees revealed subchondral cysts on the medial femoral condyle of both knees.](ksrr-25-225-g003){#F3}

![Axial T2-weighted image with fat saturation images of the both femur showed shallow trochlea, suggestive of trochlea dysplasia.](ksrr-25-225-g004){#F4}

![Arthroscopic finding of an osteochondritis dissecans (OCD) lesion on the inferocentral portion of the medial femoral condyle, notice the unstable state of OCD lesion.](ksrr-25-225-g005){#F5}

![Arthroscopic finding of the lesion on the medial femoral condyle; after excision of fragment and multiple drilling of the lesion.](ksrr-25-225-g006){#F6}

![Arthroscopic finding of a osteochondritis dissecans lesion on the inferocentral portion of the lateral femoral condyle which was stable and healed state.](ksrr-25-225-g007){#F7}

![Gross pathologic specimen showed yellowish debridement of osteochondritis dissecans.](ksrr-25-225-g008){#F8}

![Microscopically, the section revealed several fragments of articular cartilage with secondary calcification (arrows) and multiple fragments of synovial tissue (H&E, ×100).](ksrr-25-225-g009){#F9}
